Introduction
Reports of virus-induced diabetes in animals (Barboni and Manoccio, 1962; Craighead and McLane, 1968) have stimulated interest in the possibility that viral infection may be associated with the onset of diabetes in man, and the knowledge gained from animal models has focused attention on the picoma group of viruses. Evidence has been reported of higher titres to Coxsackie B4 virus in insulin-dependent diabetics seen within three months of onset , and changes have been observed in the pancreatic islets of an infant dying with Coxsackie B4 virus infection resembling those seen in children dying after the onset of acute diabetes (Newton, cited by Craighead, 1972) . Morphological changes in the islets of mice after Coxsackie B virus infection have also been reported (Burch et al., 1971; Harrison et al., 1972; Coleman et al., 1973) and Coxsackie B4 virus infection in mice may be followed by diabetes (Coleman et al., 1973) . This report describes further evidence of an association between the onset of insulindependent diabetes and infection with Coxsackie B4 virus in man, and observations on the seasonal variations in the onset of insulin-dependent diabetes. (table I) showed that in every area studied a higher proportion of diabetics had antibody to B4 virus than the controls. The possibility that some areas had experienced a higher incidence of Coxsackie B4 virus infection than the controls could not be excluded, but it seemed unlikely that this would have been confined to only one of the five virus types over a period of three years. (65) 63 (42) this virus and the onset of juvenile diabetes (Gamble et al., 59 (55) 45 (42) 1969). The fact that the difference found was confined to type 186 (58) 127 (40) B4 virus antibodies and that it was shown for each area studied over a three-year period suggests that it was not due to localized outbreaks in particular areas. Moreover, the proportion of patients with Coxsackie B4 antibody in the south-eastern counties of Surrey, Kent, and Sussex was 57 out of 88 (65°/,), by Duration of Diabetes which did not differ significantly from that in the remaining areas-57 out of 79 (72%); in both cases the proportion was /4 by Virus Type (0%) substantially greater than that found in controls (58%).
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The absence of evidence of an excess of infection with Cox-
sackie B virus of any type in the diabetics under 10 years of age (38) 42 (70) 17 (28) may seem surprising, and it is difficult to reconcile this finding (57) 17 (74) 12 (52) with the known frequency of Coxsackie virus infection in (53) 13 (68) 6 (32) ( 75) 7 (88) 4 (50) children of this age. If diabetes were a direct consequence of (46) 114(70) 61 (38) Coxsackie B virus infection one would expect the incidence of juvenile diabetes to resemble that of other manifestations of Coxsackie virus infections with a high incidence of infection in the first few years of life, declining with increasing age. This suggests that susceptibility to virus-induced diabetes may be low at birth and increases with age-and there is some support patients for this from animal models-or that diabetes may result from cumulative damage to the pancreas from sequential viral infection. In very young children diabetes may be induced by infection with viruses other than those of the Coxsackie group; mumps virus is a possible candidate and further investigation of this is in progress. The patients in this survey were clearly a small and selected sample and the seasonal pattern in the onset of their diabetes may not conform to the general pattern. It does, however, bear a remarkable resemblance to the seasonal incidence reported by Adams (1926) and by . The absence of an October peak in the patients with Coxsackie B4 virus antibody is surprising in view of the seasonal incidence of S 0 N D Coxsackie virus infection, which regularly has its peak in the autumn. The excess of diabetics with Coxsackie B4 antibody was present in every month except October and November, ; studied. though numbers were too small to show any clear distribution pattern among the remaining months. If this finding is true for diabetes in general, it is incompatible with the idea that the ms in the patients disease is an immediate sequel to Coxsackie virus infection. If )nal pattern, with a diabetes were the direct result of viral destruction of beta-cells, ober and January.
or of a process associated with the appearance of primary viral 'n by those patients antibody, its peak incidence would occur in September or Ld it was most proOctober, as happens with poliomyelitis, and the excess of Ltibody to this type. diabetics with Coxsackie B4 antibody would be confined to those to say whether this months. A process associated with the appearance of secondary or anamnestic antibody would be provoked by infection with another Coxsackie B or related virus and would have a similar seasonal incidence. Little is known about cell-mediated immunity in enterovirus infection but if diabetes were related to the development of delayed hypersensitivity after Coxsackie :ion generally reach virus infection one might expect the seasonal peak of infection h decline, but they to be reflected in the incidence of diabetes, delayed perhaps by In a previous study a short interval for the development of hypersensitivity. Though .s of Coxsackie B4 the incidence of diabetes does not accord entirely with this prehs of onset than in diction, delayed hypersensitivity may yet prove to be concerned ince some juvenile in some way. The lymphocytic infiltration seen in the islets of inths at the time of children dying with acute diabetes could be associated with cellice of more remote mediated immunity and Nerup et al. (1971) If viruses do induce diabetes in man, the question arises as to what proportion of the total incidence of diabetes is associated with Coxsackie virus infection. There are at present few indications that maturity-onset diabetes is associated with viral infection, but in our previous investigations we found higher Coxsackie B4 virus antibody titres in non-insulin-dependent diabetics of acute onset than in controls. The numbers were too small for a significant difference to be found but the difference was of the same order as that found in the insulin-dependent diabetics and this type of patient merits further study. Of insulin-dependent diabetes, our results suggest that a substantial proportion may be associated with Coxsackie B virus infection and, if this is so, a search for a viral aetiology in the remainder would clearly be indicated. The numbers studied to date have been too small to show whether other members of the Coxsackie B groups are implicated but it is unlikely that they could account for many cases without it being apparent from our results. Other picornaviruses are obvious candidates, particularly in cases occurring in autumn, in whom we found no excess of Coxsackie virus antibodies.
Mumps virus is not, however, a member of the picorna group and the possibility that other groups of virus may be involved should not be overlooked, particularly in younger children.
